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ELECTRO MAGNETIC CONTROLLED 
PLATINUM INFRARED FLAMENT 

IGNITOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an infrared filament 
ignitor whose ignition position is controlled with a magnetic 
force induced by a coil and a restoring force of a Spring to 
improve the Successful ignition rate and lengthen the life of 
Said ignitor which is especially applicable in the field of 
ignition Systems for gas turbines, reciprocating engines and 
gas burners. 

2. Description of the Prior Art 
The Spark ignitor and the infrared filament ignitor are 

popularly known at the present time. The former has been 
widely adopted in gas turbines, and internal combustion 
engines, while the latter is not often in use. 

FIG. 1 is a drawing showing a conventional Spark ignitor. 
A Spark generator produces a high Voltage which Sets up 
impulse Sparking between the intermediate electrode and the 
external electrode. Using the high Voltage produced by its 
auxiliary equipment for its the Spark Source, the conven 
tional ignitor can not avoid the following disadvantages: 

1. Since a high ignition energy is necessary, its high 
instantaneous Voltage may ruin the reactor and instruments 
nearby, or even burn them up. 

2. The intermittent impulse Voltage produced by the Spark 
generator is unable to perform consistent ignition and may 
cause carbon pilling between the electrodes making the 
ignition even more difficult. 

3. Sparking between the narrow gap between two elec 
trode makes it difficult to perform complete ignition. 

FIG. 2 is the Schematic drawing showing a conventional 
infrared filament ignitor which utilizes the high temperature 
heat produced by current flowing in a resistive filament wire 
for ignition. In spite of its simpler construction compared to 
that of the Spark type, it has Some disadvantages as follows: 

1. It is easy to entail incomplete contact or insulation 
failure between the two electrodes. 

2. The ignitor is exposed to the high temperature or high 
preSSure environment after accomplishing ignition that is apt 
to be burned or cracked. 

3. For the purpose of perfect ignition and avoiding being 
burned by high temperature, the ignitor Should possess high 
ignition energy and not to extend too deep into the com 
busting Zone. 

4. The ignitor itself may become an obstacle that inter 
feres with the flow of combustion gas forming an interrupted 
flow Zone of the combustion gas Surrounding the ignitor. 

SUMMARY OF THE INVENTION 

The ignitor according to the invention comprises Screw 
nuts, a top pin, an electro magnetic induction coil, a mag 
netic permeable bolt, a Spring, a metal wrapped cylinder and 
a platinum filament. A magnetic field is built up in the 
magnetic permeable bolt when the electro magnetic induc 
tion coil is energized, the top pin is attracted and pushes the 
metal wrapped cylinder below it, and the platinum filament 
installed at the end of the cylinder is in turn pushed into the 
combustion gas. At the same time, the platinum filament is 
heated by the current flowing in it to an infrared State to 
ignite the combustion gas and the ignitor's function is thus 
accomplished. After ignition, the current flowing in Said coil 
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2 
and the platinum filament is interrupted, the magnetic field 
of the coil is lost while the restoring force of the Spring 
pushes Said cylinder upwards. The platinum filament having 
accomplished its ignition function, returns to the isolating 
chamber. The ignitor's Stroke is controlled by adjusting the 
Screw nut which determines the extending length of the top 
pin. 

The above described mechanism is a normally closed type 
which means the platinum filament stays in the isolating 
chamber when the coil is de-energized. The present inven 
tion includes another normally open type ignitor which 
means the platinum filament remains in the combustion gas 
when the coil is de-energized. The operation principle of the 
two type of ignitors are identical, the only difference is that 
the location of the platinum filament is reversed with respect 
to the States of the coil before and after energization. 
The main purpose of the present invention is to develop 

an electro magnetic controlled platinum infrared filament 
ignitor which utilizes the heat produced by the current 
flowing in the platinum filament to raise its temperature up 
to an infrared State and to push it deeply into the combustion 
gas Zone for perfect ignition. 

Another purpose of the present invention is to develop an 
electro magnetic controlled platinum infrared filament igni 
tor which utilizes the magnetic field Set up by an electro 
magnetic induction coil, the restoring force of a Spring and 
an adjustable Screw nut for controlling the position of the 
platinum filament, hence the ignitor's position in the com 
bustion gas Zone can be properly adjusted according to the 
Situation required for assuring perfect ignition. 

Another purpose of the present invention is to develop an 
electro magnetic controlled platinum infrared filament igni 
tor in which after having accomplished ignition, the plati 
num filament can return to the isolating chamber without 
having the being eXposed to the high temperature or high 
preSSure environment as in the conventional infrared fila 
ment ignitor. The high energy for ignition is not necessary. 
It will not interfere with the flow of combustion gas, and it 
is able to lengthen its life time with high reliability. Besides, 
returning of the ignitor to the isolating chamber after 
completion of ignition assures uniform flow of the cooling 
air helpful for improving a cooling effect. 
Another purpose of the present invention is to develop an 

electro magnetic controlled platinum infrared filament igni 
tor which is not only simple, but firm and rugged in 
construction, Suitable for practical usage with low produc 
tion cost. Only one electricity Supply Source is needed for 
operation without any peripheral equipment. Said ignitor 
possesses all of the advantages of conventional Spark ignitor 
as well as the infrared filament ignitor but is free from their 
disadvantages. The present invention is applicable to the 
ignition Systems for a gas turbine as well as for the recip 
rocating engine in the automobile industry. Besides, it may 
be also applicable to the ignition System for gas burners. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention, as well as its many advantages, may be 
further understood by the following detailed description and 
drawings in which: 

FIG. 1 is a croSS Sectional view of a conventional Spark 
ignitor, 

FIG. 2 is a cross sectional view of a conventional infrared 
filament ignitor; 

FIG. 3A is a cross sectional view of the normally closed 
electro magnetic controlled platinum infrared filament igni 
tor according to the invention with the coil not energized; 
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FIG. 3B is a cross sectional view of the normally closed 
electro magnetic controlled platinum infrared filament igni 
tor according to the invention with the coil energized; 

FIG. 4A is a cross sectional view of the normally opened 
electro magnetic controlled platinum infrared filament igni 
tor according to the invention with the coil not energized; 
and 

FIG. 4B is a cross sectional view of the normally opened 
electro magnetic controlled platinum infrared filament igni 
tor according to the invention with the coil energized. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 is a croSS Sectional view showing the construction 
of a conventional Spark ignitor wherein an intermediate 
electrode 71 is installed and isolated from the external 
electrode 72 having metallic flange base 41, by the insulated 
body 80 and a semiconductor 50. An impulse spark is set up 
between the two electrodes by the high voltage built up by 
the Spark generator. An ignitor constructed as Such needs not 
only high energy for ignition, but also is unable to avoid 
incomplete ignition owing to the intermittent Sparking. This 
is a Serious disadvantage of this type of ignitor. 

FIG. 2 is a croSS Sectional view showing the construction 
of a conventional infrared filament ignitor in which the 
electrode 70 is installed inside the metallic flange base 42, 
and is isolated from the external conductive metal by a Semi 
conductor 51. The resistive wire filament 60 is made infrared 
by the current flowing in it, utilizing the produced heat to 
perform the ignition. The Structure of this type of ignitor is 
Simpler than that of a conventional Spark ignitor and can 
Save the peripheral equipment, but it has the disadvantage 
that after having performed ignition, the ignitor is exposed 
to the high temperature or high pressure environment and 
may be burnt or cracked. 

FIGS. 3A and 3B are cross sectional views showing the 
construction of the normally closed electro magnetic con 
trolled platinum infrared filament ignitor according to the 
invention which comprises a Screw nut 11, a top pin 10, a 
magnetic permeable Screw bolt 231, an electro magnetic 
induction coil 20, a metal wrapped cylinder 131, a metal 
enclosure 22, a platinum filament 17 and a metallic flange 
base 40. 

The screw nut 11 is installed on top of pin 10 for adjusting 
the up and down stroke of the top pin 10 when it is actuated 
by the magnetic field, the igniting position of the platinum 
filament shown in FIG. 3B is in turn controlled by the 
movement of the top pin 10. 
The top pin 10 is in contact at its bottom with the metal 

wrapped cylinder 131. The current flows via top pin 10, 
metal wrapped cylinder 131 and the platinum filament 17 
installed at the end of said cylinder 131, and finally flows out 
from the metallic flange base 40. 

The magnetic permeable bolt 231 is hollow in its inner 
portion whose upper part is isolated from the top pin 10 by 
the insulation cover 121. It has M6 threads at its lower 
portion for fastening to the metal flange base 40. 

The electromagnetic induction coil 20 is isolated from the 
metal enclosure 22 by the insulating washer 211, and is also 
isolated from the metal washer 30 by another insulating 
washer 211 beneath it. After the coil 20 has been energized 
as illustrated in FIG. 3B, the magnetic permeable bolt 231 
attracts the top pin 10 with its magnetic force. 
The metal wrapped cylinder 131 is surrounded by wound 

spring 141 on its surface. It is isolated from the top pin 10 
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4 
by the insulation cover 122 on the top and also isolated from 
the metallic flange base 40 by another insulation cover 123 
at its bottom. After the coil 20 is de-energized, the cylinder 
131 recovers its original state, shown in FIG. 3A, by the 
restoring force of the Spring 141 beaming against the metal 
lic flange base 40. 
The metal enclosure 22 encloses the electro magnetic 

induction coil 20 and is fixed on the metallic flange base 40 
by means of the Screw nut 24 on its top and two metal 
washers 25 and 30 on its top and at its bottom respectively. 

The platinum filament 17 in a spiral shape is connected to 
the end of the metal wrapped cylinder 131 at one terminal 
and to two conductive metal pieces 15 at the other terminal. 
The upper conductive metal piece is isolated from the 
metallic flange base 40 by the insulation cover 124. 
The metallic flange base 40 is threaded with M8 threads 

on its Surface So that it can be fixed to other parts. The 
current flows in from top pin 10, passes through metal 
wrapped cylinder 132 and reaches the platinum filament 17 
installed at the end terminal of the metal wrapped cylinder 
132 for producing heat, and flows continuously onwards via 
conductive metal piece 15 and finally goes out from the 
metallic flange 40. 

FIGS. 4A and 4B are cross sectional views of the nor 
mally opened type of electro magnetic controlled platinum 
infrared filament ignitor according to the invention which 
comprises a magnetic permeable bolt 232, an electro mag 
netic induction coil 20, a metal wrapped cylinder 132, a 
metal piece 16, a metal enclosure 22, a platinum filament 17 
and a metallic flange base 40. 
The magnetic permeable bolt 232 is hollow in its inner 

portion whose lower part is threaded with M6 threads for 
fixing to the metallic flange base 40. 
The electromagnetic induction coil 20 is isolated from the 

metal enclosure 22 by the insulating washer 211, and is also 
isolated from the metal washer 30 by another insulating 
washer 211 beneath it. After the coil 20 has been energized, 
as illustrated in FIG. 4B, the magnetic permeable bolt 232 
attracts the metal wrapped cylinder 132 with its magnetic 
force. 

The metal wrapped cylinder 132 is hollow with the spring 
142 installed inside. Its top portion is isolated from the 
magnetic permeable bolt 232 by the insulating washer 212. 
After the coil 20 is de-energized, as illustrated in FIG. 4A, 
the metal wrapped cylinder 132 returns to its original 
extended State by the restoring force of Spring 142 released 
from holding by the magnetic permeable bolt 232. 
The conducting metal piece 16 is isolated from the 

metallic flange base 40 by the insolation cover 125 and is 
connected to the outer electric Source by means of a con 
ductor passing through the penetrating hole 90. 
The metal enclosure 22 enclosing the electro magnetic 

induction coil 20 is fixed on the metallic flange base 40 by 
means of the screw nut 24 and a metal washer 25 on its top 
and another metal washer 25 at the bottom. 
The platinum filament 17 in a spiral shape is connected to 

the end of the metal wrapped cylinder 132 at one terminal 
and to the conductive metal piece 15 at the other terminal, 
the upper conductive metal piece 15 is isolated from the 
metallic flange base 40 by the insulation cover 124. 
The metal flange base 40 is threaded with M8 threads on 

its Surface So that it can be fixed to other part. The incoming 
conductor may pass through the penetrating hole 90 opened 
on Said base 40 and connect with the conductive metal piece 
16. 
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Before the coil 20 is energized, as seen in FIG. 4A, the 
metal wrapped cylinder 132 in contact with the conductive 
metal piece 16 allows the current to flow through said 
cylinder 132 to the platinum filament 17 installed at the end 
terminal of the cylinder 132. The heat produced by the 
infrared filament ignites the combustion gas, and the current 
flows continuously onwards via conductive metal piece 15 
and flows out from the metallic flange base 40. When the 
coil is energized, as Seen in FIG. 4B, the magnetic permeable 
bolt 232 attracts the metal wrapped cylinder 132 resulting in 
Separation of conducting metal piece 16 from the metal 
wrapped cylinder 132 to cut off current to the platinum 
filament 17. 

In conclusion, the outstanding features of the electro 
magnetic controlled platinum infrared filament ignitor of the 
present invention can be enumerated as follows: 

1. Since the igniting position is adjustable, different 
ignitor locations can be Selected at random for better igniting 
efficiency according to different requirements. In addition 
this position adjustable ignitor is effective in any application 
field. 

2. Simple and firm in structure, with no need of additional 
peripheral equipment except an outside electric Source. 

3. The entire infrared platinum filament is useful for 
ignition which enlarges the effective Zone of ignition. 

4. After ignition is accomplished, the ignitor can be drawn 
back to the isolating chamber without exposing it to the high 
temperature or high pressure environment as in the conven 
tional infrared filament ignitor, and according the high 
energy for ignition is not necessary. 

5. The interference of the flow of combustion gas will not 
occur, and returning of the ignitor to the isolating chamber 
after completion of ignition assures uniform flow of the 
cooling air helpful for improving the cooling effect. 
Many changes and modifications in the above described 

embodiment of the invention can, of course, be carried out 
without departing from the Scope thereof. Accordingly, the 
promote the progreSS in Science and the useful arts, the 
invention is disclosed and is intended to be limited only by 
the Scope of the appended claims. 
What is claimed is: 
1. An electro magnetic controlled platinum infrared fila 

ment ignitor comprising: 
a top pin made of magnetic permeable metallic material; 
an electro magnetic induction coil wound around a mag 

netic permeable bolt for establishing a magnetic field 
when carrying a current to attract the top pin; 

a metal wrapped cylinder made of conductive metal in 
contact with the top pin and movable between extended 
and retracted positions, 

a metal enclosure enclosing the electro magnetic induc 
tion coil; 

a platinum filament in a spiral shape around a portion of 
the metal wrapped cylinder, with one terminal con 
nected to the metal wrapped cylinder and another 
terminal connected to conducting metal pieces, and 
movable with the metal wrapped cylinder between 
extended and retracted positions, 

a metallic flange base electrically connected to the con 
ducting metal pieces, and 

a Screw nut adjustably threaded onto the top pin Such that 
it contacts the magnetic permeable bolt when the 
platinum filament and the metal wrapped cylinder are 
in their extended positions, whereby adjusting the 
Screw nut relative to the top pin adjusts the extended 
position of the platinum filament. 
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6 
2. The electro magnetic controlled platinum infrared 

filament ignitor as claimed in claim 1, wherein the electro 
magnetic induction coil is electrically insulated from the 
metal enclosure by two insulating washers provided above 
and beneath the coil respectively. 

3. The electro magnetic controlled platinum infrared 
filament ignitor as claimed in claim 1, further comprising a 
coil spring around the metal wrapped cylinder isolated from 
the top pin and the metallic flange base by two insulation 
covers provided on a top and a bottom respectively whereby, 
after the coil is de-energized, the coil Spring biases the 
metallic wrapped cylinder to the retracted position. 

4. The electro magnetic controlled platinum infrared 
filament ignitor as claimed in claim 1, wherein a first 
terminal of the platinum filament is connected to an end of 
the metal wrapped cylinder, while a Second terminal is 
connected to two conductive metal pieces, an upper con 
ductive metal piece is isolated from the metallic flange base 
by an insulation cover. 

5. An electro magnetic controlled platinum infrared fila 
ment ignitor comprising: 

a metal wrapped cylinder made of conductive metal 
movable between extended and retracted positions, 

a magnetic permeable bolt made of magnetic material; 
an electro magnetic induction coil wound around the 

magnetic permeable bolt for establishing a magnetic 
field when carrying a current to attract the metal 
wrapped cylinder and move it to the retracted position; 

two metal pieces made of conductive metal; 
a metal enclosure enclosing the electro magnetic induc 

tion coil; 
a platinum filament in a spiral shape around a portion of 

the metal wrapped cylinder So as to move between 
extended and retracted positions therewith, with one 
terminal connected to an end of the metal wrapped 
cylinder and another terminal to the conductive metal 
pieces, and 

a metallic flange base to which is attached the metal 
enclosure and the magnetic permeable bolt, wherein the 
magnetic permeable bolt is threaded onto the metallic 
flange base and isolated from Said base by an insulation 
cover on which the two metal pieces of conductive 
metal are attached. 

6. The electro magnetic controlled platinum infrared 
filament ignitor as claimed in claim 5, wherein the electro 
magnetic induction coil is isolated from the metal enclosure 
by two insulating washers provided above and beneath it 
respectively. 

7. The electro magnetic controlled platinum infrared 
filament ignitor as claimed in claim 5, wherein a third 
conducting metal piece is insulated from the metallic flange 
base by an insulation cover. 

8. The electro magnetic controlled platinum infrared 
ignitor as claimed in claim 5, wherein an upper one of the 
two conductive metal pieces is insulated from the metallic 
flange base by an insulation cover. 

9. The electro magnetic controlled platinum infrared 
filament ignitor comprising: 

a top pin made of magnetic permeable metallic material; 
an electro magnetic induction coil wound around a mag 

netic permeable bolt for establishing a magnetic field 
when carrying a current to attract the top pin; 

a metal wrapped cylinder made of conductive metal in 
contact with the top pin and movable between extended 
and retracted positions, 
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a metal enclosure enclosing the electro magnetic induc 
tion coil; 

a platinum filament in a spiral shape around a portion of 
the metal wrapped cylinder, with one terminal con 
nected to the metal wrapped cylinder and the other 
terminal connected to conducting metal pieces and 
movable with the metal wrapped cylinder between 
extended and retracted positions, and 

a metallic flange base electrically connected to the con 
ducting metal pieces, wherein the magnetic permeable 
bolt has a hollow inner portion, an upper part insulated 
from the top pin by an insulation cover and threads at 
a lower portion for threading onto the metal flange 
base. 

10. The electro magnetic controlled platinum infrared 
filament ignitor comprising: 

a top pin made of magnetic permeable metallic material; 
an electro magnetic induction coil around a magnetic 

permeable bolt for establishing a magnetic field when 
carrying a current to attract the top pin; 

a metal wrapped cylinder made of conductive metal in 
contact with the top pin and movable between extended 
and retracted positions, 

a metal enclosure enclosing the electro magnetic induc 
tion coil; 

a platinum filament in a Spiral shape wound around a 
portion of the metal wrapped cylinder, with one termi 
nal connected to the metal wrapped cylinder and the 
other terminal connected to conducting metal pieces 
and movable with the metal wrapped cylinder between 
extended and retracted positions, 

a metallic flange base electrically connected to the con 
ducting metal pieces, wherein the metal enclosure is 
attached to the metallic flange base by means of a Screw 
nut and metal washers on a top and a bottom respec 
tively. 

11. An electro magnetic controlled platinum infrared 
filament ignitor comprising: 

a metal wrapped cylinder made of conductive metal 
movable between extended and retracted positions, 

a magnetic permeable bolt made of magnetic material; 
an electro magnetic induction coil wound around the 

magnetic permeable bolt for establishing a magnetic 
field when carrying a current to attract the metal 
wrapped cylinder and move it to the retracted position; 

two metal pieces made of conductive metal; 
a metal enclosure enclosing the electro magnetic induc 

tion coil; 
a platinum filament in a spiral shape around a portion of 

the metal wrapped cylinder So as to move between 
extended and retracted positions there with, with one 
terminal connected to an end of the metal wrapped 
cylinder and another terminal to the conductive metal 
pieces, and 

a metallic flange base to which is attached the metal 
enclosure and the magnetic permeable bolt, wherein the 

8 
metal wrapped cylinder is hollow and contains a Spring, 
the metal wrapped cylinder being insulated from the 
magnetic permeable bolt and the metallic flange base 
by an insulating washer and an insulation cover on an 
upper and a lower portion respectively, Such that after 
the coil is de-energized, the metal wrapped cylinder 
returns to the extended position by a biasing force of 
the Spring. 

12. An electro magnetic controlled platinum infrared 
10 filament ignitor comprising: 
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a metal wrapped cylinder made of conductive metal 
movable between extended and retracted positions, 

a magnetic permeable bolt made of magnetic material; 
an electro magnetic induction coil wound around the 

magnetic permeable bolt for establishing a magnetic 
field when carrying a current to attract the metal 
wrapped cylinder and move it to the retracted position; 

two metal pieces made of conductive metal; 
a metal enclosure enclosing the electro magnetic induc 

tion coil; 
a platinum filament in a spiral shape around a portion of 

the metal wrapped cylinder So as to move between 
extended and retracted positions therewith, with one 
terminal connected to an end of the metal wrapped 
cylinder and another terminal to the conductive metal 
pieces, and 

a metallic flange base to which is attached the metal 
enclosure and the magnetic permeable bolt, wherein the 
metal enclosure is attached to the metallic flange base 
by means of a Screw nut and a first metal washer on a 
top and a Second metal washer at a bottom. 

13. An electro magnetic controlled platinum infrared 
filament ignitor comprising: 

a metal wrapped cylinder made of conductive metal 
movable between extended and retracted positions, 

a magnetic permeable bolt made of magnetic material; 
an electro magnetic induction coil wound around the 

magnetic permeable bolt for establishing a magnetic 
field when carrying a current to attract the metal 
wrapped cylinder and move it to the retracted position; 

two metal pieces made of conductive metal; 
a metal enclosure enclosing the electro magnetic induc 

tion coil; 
a platinum filament in a spiral shape around a portion of 

the metal wrapped cylinder So as to move between 
extended and retracted positions therewith, with one 
terminal connected to an end of the metal wrapped 
cylinder and another terminal to the conductive metal 
pieces, and 

a metallic flange base to which is attached the metal 
enclosure and the magnetic permeable bolt, wherein the 
metal flange base is threaded onto the magnetic per 
meable bolt and is provided with a penetrating hole for 
an incoming conductor to pass through it and connect 
with the conductive metal piece. 
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